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BALLISTIC  RESEARCH  LABORATORIES 

REPORT WO. 1092 

HJGoodman/sec 
Aberdeen Proving Ground, Md. 
February i960 

COMPILED FREE-AIR BLAST DATA OH 
BARE SPHERICAL PENTOLITE 

ABSTRACT 

Free-air blast parameters (peak pressure, positive impulse and 

positive duration) from the detonation of spherical 50/50 Pentolite 

charges fired at sea level conditions have been compiled. Analytic 

expressions for side-on pressure, side-on positive impulse and normally 

reflected impulse have been determined by fitting least squares 

polynomials to the data. The function for side-on pressure extends 

over all scaled distances vhere pressure might be of military importance, 

and is of the asymptotic form given by Kirkwood and Brinkley. 



SYMBOLS 

R  = radial distance from center of explosive (ft). 

a  = charge radius (ft). 

y  = explosive weight (lb). 

X  = — (numerical value of scaled distance in charge radii), a 
R 

Z  =  , i»      =    scaled distance. 
■ w 

» 0.1323 X ft/lb1/5. 

p  = total peak pressure (psi). 

p  = ambient sea level pressure. 

p  = p-p  = excess pressure (psi). 

p 
y  = — = excess pressure ratio. 

P 

t+At 

I  =      (p-P ) dt = positive impulse (psi msec). 

t 
t  = time of arrival of shock front (reported in milliseconds). 

At = positive duration (reported in milliseconds). 

c  = sound velocity at ambient conditions (ft/sec). 

U  = shock front velocity (ft/sec). 

M  = — = Mach number of shock front, c o 
H = number of observations. 

a = standard deviation of individual measurement. 

a = standard deviation of mean. 

In = natural logarithm. 



INTRODUCTION 

Spherical 50/5O Pentollte charges are commonly used as standards 

in air shock measurements because of the reproducibility of results 

with this explosive. This report collects available unclassified air 

shock data, excepting measurements reported before 19^5« Earlier measure- 

ments are omitted because of improvements in measuring techniques which 

have been made since 19^-5 and because so many of the early experiments 

were carried out under hurried wartime conditions. The consistency of 

the measurements of peak pressure and of reflected impulse made by 

widely different techniques is better than the original reports suggest 

and warrant fitting equations to the results so that smoothed average 

values would be available for test of instrumentation, planning of 

experiments, etc. However, side-on impulse and duration measurements 

are less satisfactory. 

Existing data did not adequately determine the slope of the pressure- 

distance curve at long distances. Therefore, some new measurements made 

at pressures lower than those of military Interest are reported here. 

In the region between the charge surface and a scaled distance of 
1/3 1.5 ft/lb ' , peak pressure and reflected impulse data are each from a 

single source; however, the optical and mechanical methods used in this 

range of data give results which extrapolate well to piezoelectric gage 

results» 

For planning of experiments the time of arrival of a shock is also 

of interest. Therefore, this parameter was computed and reported with 

the data, as well as the slope of the peak pressure-distance curve. 



COMPILATION OF DATA 

Collected data on the more commonly reported parameters are given 

in Figures 1-4 and the tables of the Appendix. The height of each 

symbol is approximately 3cr except where a larger size is required for 
12* 

visibility. The authors, with the exception of Sultanoff and McVey '  , 

reported standard deviations of their data. The present report estimates 

the standard deviations of the data of Sultanoff and McVey by averaging 

data at the same scaled distance over the charge weights used and then 

computing the standard deviation of the individual from this average. 

Stoner and Bleakney report the standard deviation of their pressure- 

distance curve. Three peak pressures'were computed from their reported 

formula. Curtis reports the deviation of the mean for each charge weight 

and distance.  All other authors report the standard deviation of the 

individual, computed in the same way. 'The use of only three points from 

the work of Stoner and Bleakney may appear to give little weight to their 

extensive measurements. However, the high weight given these points by 

using the error of the curve at least partially compensates for this. The 

standard deviation of a measurement in their work was about the same as 

In most others. Curtis's work is overweighted, but this is of little 

importance in view of the large number of measurements from other sources. 

In any case, the information given in reports is not sufficient to make 

new estimates of error, on  a comparable basis, possible. The agreement 

between optical and gage data is better than would be expected, since 

measured charge radii are used in reporxing optical data while weights only 

are given in reporting gage data. Thus the effect of detonator wells, 

explosive density, booster used, etc., on scaling of distance differs. 

Unpublished data are also reported. Most of these were obtained as 

control rounds in comparisons of explosives. A few measurements at large 
5 

distances from the charge were made by Johnson and Schlueter for this 

compilation. Atlantic pencil gages were used because a high sensitivity 

Superscripts refer to references listed at end of report. 

8 
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was needed. The relatively poor aerodynamic form of these gages is 

unimportant at these low pressures. These side-on pressure measurements 

are shown in Figures la, lb and k  and tabulated in Table I of the 

Appendix. 

7 
The number of actual measurements of normally reflected pressure is 

small, but Mills and Hoffman have computed a considerable number of 

reflected pressures from their measured side-on pressures. However, 

only those reflected pressures which were actually measured are tabulated 

in Table II of the Appendix. 
o 

Mills and Hoffman made a large number of measurements of side-on 

positive impulse at distances of l.k8  ft/lb1'5 to 1^.8l ft/lb1/5. These, 

along with other available side-on impulse measurements '  '  are shown 

in Figure 2 and Table I of the Appendix. 

No measurements of normally reflected impulse at distances less 

than 3.8 charge radii have been reported. Measurements at ambient 

atmospheric pressures simulating altitudes up to 100,000 feet have been 
12 

made by Olson, Patterson, and Williams  by a mechanical gage, giving 

higher precision than is obtainable with piezoelectric gages. They have 

by SE 

8,15 

9a been scaled by Sachs's      scaling law and combined with sea level 

measur ement s 

However, Sachs's scaling is most improbable at the charge surface, 

since there the peak pressure ratio (p/p ) is independent of ambient 
° 17 pressure except as the equation of state of air may be changed.   It 

gives the same reflected impulse as the well-founded assumption p/p 

independent of p . For, from Sachs's scaling of the data used in Figure 

2, we have close to the charge the approximate relation, 

wi/ip 273 - ^wr ■ 
o        o 

or I independent of p and varying inversely with the area of the shock 

front. 

11+ 
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From p/p independent of p at shock formation it follows that 

the material velocity and density of the explosion products are also 

independent of p . Since the contribution of static impulse to 

dynamic impulse is negligible close to the charge (Figure 2), the 

reflected impulse is determined by the outward flow of explosion products 

until the separation of shock front and contact surface is great enough 

to include a significant mass of air. Thus the total momentum of the 

outward flow changes only slowly, giving a reflected impulse independent 

of pressure and varying inversely as the area of the shock front. This 

physical picture of the cause of the observed results is at least more 

reasonable than the application of Sachs' scaling, with time scaling 

based on invariance of the velocity of sound in the ambient air, to a 

positive phase still largely in the explosion. 

Other unpublished pressure and impulse data half way between two 
ik equal charges havei been reported. 

"   ■  '     ■' , 

Available reflected and side-on measurements of duration of the first 

positive phase are] shown in Figure 3 and Tables I and II of the Appendix. 

The size of the detonation wells,\:;boostering, etc., are seldom fully 
reported. As neither ambient pressures or temperatures are commonly 

stated, all measurements are arbitrarily assumed to have been made at 

lk,f psi Buß.  300°K with ambient sound velocity 1159.% ft/seCi. The charge 

density is assumed to be 1.65 gm/cc, \ '■'. : | 

15 



From p/p Lndepeadenx of p^ ax shock türsr.ation it follows that 

the material velocity arid density of the explosion products are also 

independent of- n   ,     Since the contribution or' static iinnulse to 
" o 

'dynamic liSpaise is negligible close to the charge (Figure 2),   the 

refleexa-i iiapxu.se is determined by the outward flow of explosion products 

until the separation cf shook front and contact surface is great enough 

tc include a rigniricant ;nas3 cf air, Thus die total momentum of the 

outvard flow changes only alosly, giving a reflected ir.ipvJ.Be independent 

of pressure arid varying inversely as the area of xhe shock front. This 

physical picture of the cause of xhe observed results is at least acre 

reasonable than xhe application of Sachs' scaling, with time scaling 

based on invariants of tne velocity ox sound in the ambient air, to a 

positive phase still largely in the ^plosion. 

Other unpublished pressure and mpuise aata half way between two 

equal charges have been reported."1"' 

Available reflected and side-on nensureiaents of duration of the first 

positive phase sure siicyi: in Figure i  and Icslss I and II of the Appendix. 

The size ot  the dstonaxicn wells.  boostering,. etc „ 7 are seldom fully 

reported*  A£ aeithat ambient pressures or temperatures are ccimnonly 

statec.; all aoac!ir-*ii2anxs are arbitrarily assuiisd to have been made at 

id.7 psi and ;00'i: -.71x11 aaibieni seven velocity 1159.4 ft/sec. The charge 

density is assumed to be l«ö"5 ga/ec. 



DISCUSSION 

The excellent agreement between pressure measurements made by 

various methods suggested that a single formula could be fitted to the 

whole pressure range which had been studied. Previous investigators ' ,-7 

made least squares fits of the side-on peak pressure data to a polynomial 

in Z~ . This type of function is an adequate empirical representation 

for k  ftfe] ' £. p "^Z £; 30 ftf§j]  • However, this type of function 

will not fit over the entire range that is of military importance. Kirkwood 

and Brinkley '  '  showed that the asymptotic form of a formula at 

large distances should be 

(1)      P . P R"1 (In R/R ) " L/2 
X ± 1/2 

[x In xl 
where P and R. are constant. The parameter yX ^ ?—I    was calculated 

(Figure h)  from the experimental data, with the factor |~X/(X - l)[ ' 

introduced to eliminate the zero value at the charge surface. Although 

the parameter was chosen to be constant at long distances, it is seen in 

Figure h  that it is constant close to the charge, but only approaching an 

asymptote at the longest distances at which measurements are made. The 

parameter used has the advantage over fitting the pressure directly of a 

smaller range, thus improving the fit obtained by minimizing the standard 

deviation of the regression. One group of pressure measurements made by 
2 

Sultanoff and McVey is seen as a bulge in the plotted data of their 

report as well as here. It may result from their selecting a quadratic 

distance-time curve thus forcing a linear fit to the velocity. This is 

equivalent to assuming a pressure distance -relation of the form 

? = c(l - bR)2 

where c and b are constants, Close to the charge, a third order distance- 

time fit was used. 

A simple form of function constant at both short and large distances 

is A + B/ {polynomial in (X - 1) . When such a function was fitted to 

fx In xl ^Z2 
yX — r-     using all data, the value of A was too large for 

16 



consistency with data at large distances, vhich should determine A. 

A weighted fit to data for 1.756 - X i 512 of a fifth order polynomial 

in X~ (significant at the 5$ level) was therefore used to determine A. 

Fixing A, the best expression found was 

(2)        Y*[¥H] 
1/2 

2 = A +  5. 
1 + c(X - 1)' 

with the values of the constants 

A - 48.16 + 3.8 

B ■ 770.2 + 3.6 

C « k.OkQ x 10~5 + k.Q x 10~5 

for UXi 512. 

The standard deviation of the regression is 10.5. No significant im- 

provement in the fit was obtained by using a larger number of constants. 

The data were weighted in the usual way in computing the best values of 

the constants, using the standard deviation reported in Table I of the 

Appendix. 

l/3 If the scaled distance is expressed in ft/lb '  instead of charge 

radii, Z = 0.1323 X ft/lb1'3, equation (2) becomes 

(2a)     (p - PO) 
Zln(f) 

1   1/2 

A, + 
Bl 

1   1 + Q  {Z  - a)2 

where 

Ax = 93«66 psi ft/lb1/5 

B1 - lif-98 psi ft/lb1/3 

C1 - O.2309 ib2/7ft2 

1/5 for a ^ Z £ 68 ft/lb 
l/3 

The value of "a" used is 0.1323 ft/lb ;  (explosive density, I.65 gm/cc). 

Peak pressures have been computed from Equation (2) and (2a) and tabulated 

in Table I. Figures la, lb, and 5 are plots of the tabulated pressures. 

17 



TABLE I 

Side-On Peak Pressure From Equation 2 and Some Derived Quantities 

X 
Charge 
radii ft/lb 1/3 

t/,;V3 

msec/lb 1/3 
y 

atm 

dy/dx 

JB5l 

M 
Mach 

Number 

1.000 
1.005 
1.010 
1.015 
1.020 
1.025 
1.030 
1.035 
1.0U0 
1.045 
1.050 
1.075 
1.100 
1.125 
1.150 
1.175 
1.200 
1.225 
1.250 
1.275 
1.300 
1.325 
1.350 
1.375 
1.400 
1.425 
1.450 
1.475 
1.500 
1.525 
1.550 
1.575 
1.600 
1.625 
1.650 
1.675 
1.700 
1.725 
1.750 
1.775 
1.800 
I.825 
1.850 
1.875 

0.1323 
0.1330 
O.1336 
0.1343 
O.1349 
O.1356 
0.1363 
0.1369 
0.1376 
0.1383 
0.1389 
0.1422 
0.1455 
0.1488 
O.1521 
0,1555 
O.1588 
0.1621 
0.1654 
O.1687 
O.1720 
0.1753 
O.1786 
0.1819 
O.1852 
0.1885 
0,1918 
O.1951 
O.1985 
0,2018 
O.205I 
0,2084 
0.2117 
O.2150 
0.2183 
O.2216 
0,2249 
0,2282 
0.2315 
0.2348 
O.23SI 
0.2414 
0.2448 
0.2481 

0.000000 
0.000023 
0.000046 
0.000069 
0.000092 
0.000116 
0.000139 
0.000163 
0.000186 
0.000210 
O.OOO234 
0.000353 
0.000474 
0.000597 
0.000722 
0.000848 
0.000976 
0.001105 
O.OOI237 
O.OOI369 
0.001504 
0.001640 
0.001776 
0.001959 
0.002056 
0.002199 
0.002342 
0.002487 
0.002635 
0.002782 
0,002932 
0.003083 
0.003235 
0.003389 
0.003545 
0.003702 
0,003860 
0,004020 
0,004180 
0.004343 
0.004508 
0.004672 
0.004838 
O.OO5007 

818.4 
813.3 
808.2 
803.3 
798.4 
793.5 
788.7 
783.9 
779-2 
774.6 
770.0 
747.7 
726.6 
706.5 
687.4 
669.2 
651.9 
635.4 
619.6 
604.6 
590.2 
576.4 
563.2 
550.5 
538.3 
526.6 
515.4 
504.6 
494.2 
484.2 
474.5 
465.2 
456.2 
447.6 
439.2 
431.1 
423.3 
415.7 
408.4 
401.2 
394.4 
387.7 
381.2 
375.0 

12030 
11955 
11881 
11808 
11736 
11664 
11594 
11524 
11454 
11386 
11318 
10991 
IO68O 
10385 
10105 
9838 
9583 
9341 
9109 
8888 
8676 
8473 
8278 
8092 
7913 
7742 
7576 
7418 
7265 
7117 
6976 
6659 
6707 
6579 
6456 
6337 
6222 
6111 
6003 
5898 
5797 
5699 
5604 
5512 

-1023. 
■1011. 
-1000. 
- 988.8 
■ 977.8 
• 967.0 
• 956.4 
• 9^5.9 
• 935.6 
■ 925.4 
• 915.4 
• 867.7 
• 823.6 
. 782.6 
■ 744.5 
• 709.0 
■ 676.0 
• 645.1 
■ 6l6.2 
■ 589.2 
• 565.9 
• 540.1 
• 517.7 
• 496.7 
• 476.9 
• 458.2 
• 440.6 
• 423.9 
• 408.2 
• 393.2 
• 379.1 
• 565.7 
• 353.0 
• 340.9 
• 329.4 
■ 318.4 
■ 308.0 
• 298.1 

288.6 
■ 279.6 

270.9 
262.7 
254.8 
247.3 

25.24 
25.16 
25.08 
25.00 
24.93 
24,86 
24.78 
24.71 
24.64 
24.57 
24.50 
24.14 
23.79 
23.46 
23.15 
22.85 
22.55 
22.27 
22.00 
21.74 
21.48 
21.23 
21.00 
20.76 
20.53 
20.31 
20.10 
19.89 
19.69 
19.50 
19.51 
19.12 
18.94 
I8.76 
18.59 
18.45 
18.26 
18.10 
17.94 
17.79 
17.64 
17.50 
17.36 
17.22 
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TABLE I (Cont'd) 

Side-On Peak Pressure Prom Equation 2 and Some Derived Quantities 

X 
Charge 
radii ft/lb 1/3 

1.900 
1.925 
1.950 
1.975 
2.000 
2.025 
2.050 
2.075 
2.100 
2.125 

2.175 
2.200 
2.225 
2.250 
2.275 
2.500 
2.325 
2,350 
2.375 
2J1*00 
2>lf25 
2.450 
2.1*75 
2.500 
2.525 
2.550 
2.575 
2.600 
2.625 V; 
2.65Ö \ 
2.675 
2.7OO 
2.725 
Ö.750 
2.775 
2JI.80O 
g.825 
2.8$i0 
2i8f5 >■■ 
2.9OO 
2.925 
2/950 
2.975 
3.000 
3.025 

0*2511* 
0.25^7 
0.2580 
0.2613 
0.261*6 
0.2679 
0.2712 
0.271*5 
0.2778 
0.2811 
0.28M* 
O.2878 
0.2911 
0.291*1* 
0.2977 
0.3010 
0.301*3 
0.5076 
0.3109 
0.5Ä2 
0.3175 
O.3208 
0.5241 
0.3271* 
O.3308 
0.33^1 
0.5371* 
Ö.3&07 
0.3M0 
0.3U.73 
O.3506 
0.3539 
0.3572 
O.3665 
0.3638 
0.3671 
0.3701* 
0.5737 
0.3771 
O.380I* 
O.3837 
O.387O 
0.5903 
0.3936 
0..3969 
0.1*002 

'A1/3
1/5 

msec/lb 
•y P-P0 dy/dx 

M 
Nach 

atm psi Number 

O.OO5176 368.9 51*22 - 21*0.0 17.08 
0.0053^7 363.0 5336 - 233.1 16.9k 
O.OO5519 357-2 5251 - 226.5 16.81 
O.OO5692 351.6 5169 - 220.2 16.68 
O.OO5867 3**6.2 5089 - 211*, 0 I6.56 
0.0060l*2 3>*0.9 5012 .- 208.2 16.1*1* 
0.006220 335.8 1*936 - 202.6 16.32 
0,006398 330.8 1*863 - I97.2 16.20 
O.OO6578 325.9 1*791 - I92.O 16.08 
0,006759 321.2 1*722 - I87.O 15.96 
0,0069^1 316.6 1*651* - I82.2 15.85 
0.007126 312.1 1*588 :-    I77.6 15.71* 
0.007310 307.7 1*525 :'-  173.1 15.61* 
0.0071*96 303.1* 1*1*60 - 168.8 15.53 
0.007681* 299.3 1*399 . - l6i*.6 15.!*3 
0.OO787I* 295.2 " **339 ' - 160.7 15« 32 
0.008063 291.2 1*281 - 156.8 15.22 
0.008251* 287.1* 1*221*    • - 153.1 15.12. 
0.0081*1*7 283.6 1*169 - 3A9.5 15.02 
0.00861*1 279.9 1*111* - 11*6.0 ll*. 93 
O.OO8836 ; 276.3 1*061 - 11*2.7 11*. 85 
o.oo90'32 272.8 1*009 - 139.1* ll*.7l* 
O.OO923O    1! 269O 5959 -136.3 ii*.6> 
0.0091*28 " 265.9 3909 - 133.3 ll*. 56 
0,009628 262.6 3861 - 130.1* li*.i*7 
0.009830 259.1* 3815 - 127.5 11*. 38 
0.01003 256.3 • 3767 .- 121*. 8 ll*.30 
,6'..01021* ■ 253.2 3722   . ■'.■"'- 122.1 ll*.22 
'0.0101*1* H    25O.2      N 3677 - 119,5 li*.15 
0.0106B '•' 21*7.2 5651* "- 117.0 li*.05 
0.OIO85 2l*!*.3 3591. ,   "-. lii.6 13.96 
0.01106 21*1,5 3550 -.112.3 13.88 
0.01127 238*7 3509 - 110,0 13.80 
o.oiii*8 236.0 Ä - 107.8 13.73 
0.01169 233.3 31*30 - 105.6 13.65 
0.Ö1191 230.7 3391 - 1Ö3.6 13.58 
0.01211 228.1 3351* - 101.5 13.50 
0,01235 225.6 3317 - 99.57 13.1*3 
0.01255 223.2 5280 -.. 97.60 13.36 
0.01277 220.7 , 521*5 '   .-* 95.80 13.29 
0.01299 218.1* 3210 -   9i*.00 13.22:.. 
0.01321 216.0 3176 - ; 92.21* 13.15 
0.0131*3 213.8 3142 -   90.51* 13.08 
0.01365 211.5 3109 -   88.88 13.01 
0.01388 2Ö9.3 3077 -   87.26 12.91* 
0.011*11 207.2 301*5 -   85.69 12.8; 

■i" 
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rAEIü' I   {Cont'd) 

Side-On reale Pressure J'roiu Equation 2 and Some Derived Quantities 

X 
Charge 
radii 

Z 

ft/lbl/5 AJ-/3 msec/lb 
y 

atm 
P - P 

psi 
dy/dx 

M 
Mach 

Number 

1.900 0,2514 O.OO5I76 568.9 5422 - 240.0 17.08 
1.925 0.2547 0,005347 363-0 5336 - 233.1 16.94 
1.950 0.2580 0.005519 357-2 5251 - 226.5 16.81 
1.975 0.2613 O.OO5692 351.6 5169 - 220.2 16.68 
2.000 0.2646 O.OO5867 546.2 5069 - 214.0 I6.56 
2.025 0.2679 0.006042 340.9 5012 - 208.2 16.44 
2.O56 0.2712 0.005220 335.8 4936 -  202.6 16.32 
2.075 0.2745 0.006598 330.3 4863 - 197.2 16.20 
2.100 0.2778 0.006578 325.9 4791 - I92.O 16.08 
2.125 0.2811 0.006759 321.2 4722 - I87.O 15.96 
2.150 0.2844 0.006941 316.6 4654 - 182.2 15.85 
2.175 0.2878 0.007126 312.1 4s88 - 177.6 15.74 
2.200 0.2911 0,007310 307.7 4523 - 173.1 15.64 
2.225 0.294U 0.007496 303.4 4460 - 163.8 15.53 
2.250 0.2977 0.007684 299.3 4399 - 164.6 15.43 
2.275 0.3010 0.007874 295.2 4339 - 160.7 15.32 
2.50O 0.3043 0.008065 291.2 4281 - 156.8 15.22 
2.325 O.3076 0.008254 287.4 4224 - 153.1 15.12 
2.350 0.3109 0.008447 285.6 4169 - 149.5 15.02 
2.375 0.3142 0.008641 279-9 4114 - 146.0 14.93 
2.400 0.3175 O.OO8856 276.3 4061 - 142.7 14.83 
2.425 0.3208 0.009032 272.8 4009 - 139.4 14.74 
2.450 0.3241 0.009230 269.5 3959 - 156.3 14.65 
2.475 0.3274 0.009428 265.9 5909 - 133.3 14.56 
2.500 0.3508 0.009628 262,6 3861 - 130.4 14.47 
2.525 0.3541 0.009650 259.4 3815 - 127.5 14.38 
2.550 0.3374 0,01005 256.3 3767 - 124.8 14.30 
2.575 O.3407 0.01024 253.2 3722 - 122.1 14.22 
2.600 0.5440 0.01044 250,2 3677 - 119.5 14.13 
2.62? O.3473 0.01065 247.2 3634 - 117.0 14.05 
2,650 0.5506 O.O.IO85 244.3 5591 - 114.6 13.96 
2.675 0.5539 0.01106 241.5 5550 - 112.3 13.88 
2.700 0.3572 0,01127 238.7 5509 - 110.0 13.80 
2.725 0.5605 236.0 5469 - 107,8 15.73 
2.F50 0.5658 0.01169 233.3 5430 - 105*. 6 13.65 
2.775 0.3671 0.01191 230.7 3391 - 103.6 13.58 
2.800 0.3704 0.01211 228.1 5534 - 101.5 13.50 
2.825 0.5737 0.01233 225.6 5317 -    99.57 13.43 
2.850 0.3771 0.01255 223.2 3280 -   97.60 13.36 
2.875 0.3804 0.01277 220.7 5245 -   95.80 13.29 
2.900 0.3857 0.01299 213.4 5210 -   94.00 13.22 
2.925 0.3870 0.01321 216.0 3176 -   92.24 13.15 
2.950 0.3905 0.01345 215.8 5142 -   90.54 13.08 
2.975 0.3936 0,01565 211.5 3109 68.88 13.01 
3.000 0.5969 0.01388 209.5 5077 -   87.26 12.94 
3.025 0.4002 0.01411 207.2 5045 -   35.69 12.87 
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TABLE I (Cont'd) 

Side-On Peak Pressure From Equation 2 and Some Derived Quantities 

X z tM1/? M 
Charge 

ft/1151^5 „J-/5 y P - p 
~ 0 dy/dx Mach 

radii msec/ID atm psx Number 

5.050 0.4035 0.01433 205.0 3014 -   84.16 12.81 
5.075 0.4068 0.01456 202.9 2983 -   82.67 12.74 
5.100 0.4101 0.01478 200.9 2953 -   81.22 12.68 
5.125 0.4154 0.01501 198.9 2924 -   79.81 12.62 
3.150 0.4i67 0.01524 196.9 2895 -   73.43 12.56 
3.175 0.4201 0.01543 195.0 2866 -   77.09 12.50 
5.200 0.4254 o.oi571 193.1 £858 -   75.78 12.44 
5.225 0.4267 0.01594 191.2 2810 -   74.51 12.38 
5.250 0.4300 0.01617 189.3 2783 -   73.26 12.32 
3.275 0.4355 0.01642 187.5 2757 -   72.05 12.26 
3.300 0.4366 0.01665 185.7 2730 -   70.87 12.21 
3.325 0.4399 0.01689 184.0 2704 -   69.71 12.16 
3.350 0.4452 0.01713 182.2 2679 -    68.^8 12.10 
3.375 0.4465 0.01737 180.6 2654 -    67.48 12.04 
3.400 0.4498 0.01761 178.9 2650 -   66.41 11.98 
3.^25 O.4551 0.01786 177.2 2605 -   65.56 11.91 
3.450 0.4564 0.01810 175.6 2582 -   64.34 II.85 
3.475 0.4597 0.01834 174.0 2558 -   63.34 11.80 
3.500 0.4631 0.01859 172.4 2535 -   62.36 11.75 
3.525 0.4664 O.01883 170.9 2512 -   61.40 U.70 
3.550 0.4697 0.01909 169.4 2490 -   60.47 11.66 
3.575 0.4730 0.01933 167.9 2468 -    59.56 11.61 
5.600 0.4765 0.01959 166.4 2446 -    58.67 II.56 
3.625 0.4796 0.01984 165.O 2425 -    57.80 II.52 
3.650 0.4829 O.02009 163.5 2404 -    56.94 11.47 
3.675 0.4862 0.02034 162.1 2383 -    56.11 11.42 
3.700 0.4895 0.02060 I60.7 2363 -    55.29 11.37 
3.725 0.4928 O.02085 159»4 2343 -    54.50 11.32 
3.750 0.4961 0.02m 158.0 2323 -    53.71 11.28 
3.775 0.4994 0.02136 156.7 2303 -    52.95 11.23 
5.300 0.5027 0.02165 155.4 2284 -    52.20 11.18 
3.825 0.5060 0.02189 154.1 2265 -    51.49 11.13 
3.850 0.5094 0.02215 152.8 2246 -    50.75 11.09 
5.875 0.5127 0.02241 151.5 222S -    50.05 11.05 
3.900 0.5160 0.02268 150.3 2209 -    ^9.36 11.00 
3.925 0.5195 0.02294 149.1 2191 -   48.69 10.96 
3.950 0.5226 0.02321 147.9 2174 -   46.03 IO.92 
5.975 0.5259 0.02543 146.7 2156 -    47.33 10.88 
4.000 0.5292 0.02574 145.5 2139 -   46.75 10.84 
4.025 0.5525 0.02401 144.3 2122 -   46.13 10.80 
4.050 0.5358 0.02428 143.2 2105 -   45.52 IO.76 
4.075 0.5391 0.02455 142.1 2089 -   44.92 10.72 
4.100 O.5425 0.02482 141.0 2072 -   44.34 IO.67 
4.125 0.5457 0.02509 139.9 2056 -   43.76 10.63 
4.150 0.5490 O.02556 153.3 2040 -   43.20 10.59 
4.175 0.5524 0.C2564 137.7 2024 -   42.65 10.55 

20 



TABLE 1  (Cont'd) 

Side-On Peak Pressure From. Equation 2 and Some Derived Quantities 

X 
Charge 
radii 

z 

ft/lb1/5 msec/lb1/5 
y 

atm 
P " P0 

psi 
dy/dx 

M 
Mach 

Number 

4.200 0.5557 0.02592 136.7 2009 -    42.11 IO.51 
4.225 0.5590 0.02620 155.6 1994 -    41.58 10.47 
4.250 0.5625 0.02647 154.6 1978 -   41.06 10.43 
4.275 0.5656 0.02674 153.6 1964 -   ^0.55 10.39 
4.5OO 0.5689 0.02705 132.6 1949 -   40.05 10.35 
4.325 0.5722 0.02731 131.6 1934 -    59.55 10.32 
4.350 0.5755 0.02759 130.6 1920 -    59.07 10.28 
^•575 0.5788 0.02788 129.6 1906 -    38.60 10.24 
4.400 0.5821 0.02816 128.7 1892 -    38.13 10.21 
4.425 0.5854 0.02845 127.7 1878 -    37.68 10.17 
4.450 0.5887 0.02875 126.8 1864 -    37.25 10.14 
4.475 0.5920 O.02902 125.9 1850 -    56.78 10.10 
4.500 0.5954 0.02931 125.0 1837 -   56.55 10.07 
^.525 0.5986 0.02960 124.1 1824 -   55.95 10.03 
J+.550 0.6020 O.02989 123.2 1811 -   35.51 9.999 
^.575 0.6055 0.03018 122.3 1798 -   55.10 9.965 
4.600 0.6086 0.03047 121.4 1785 -   54.70 9.931 
4.625 0.6119 0.05076 120.6 1772 -   54.50 9.897 
4.650 0.6152 O.O5IO5 119.7 1760 -   55.91 9-862 
4.675 0.6185 0.03135 118.9 1748 -   53-53 9.828 
4.700 0.6218 0.05164 118.0 1755 -   33.15 9.794 
4.725 0.6251 0.0319^ 117.2 1725 -   52.78 9.76O 
4.750 0-6284 O.05223 116.4 1711 -     32.42 9.728 
4.775 0.6517 0.05254 II5.6 1700 -   52.06 9.696 
4.800 0.6350 0.05284 114.8 1688 -  51.71 9.664 
4.825 0.6385 0.03514 114.0 1676 -    31.36 9.633 
4.850 0.64i6 0.03344 113.3 1665 -    31.02 9.603 
^.875 0.6450 0.05574 112.5 1654 -    30.69 9.572 
4.900 0.6485 0.03404 111.7 1643 -   50.56 9.541 
4.925 0.6516 0.03435 111.0 1632 -   30.04 9.510 
^.950 0.6549 0.03466 110.2 1621 -   29.72 9.479 
4.975 0.6582 0.03496 109.5 1610 -   29.40 9.449 
5.000 0.6615 0.03528 108.8 1599 -   29.10 9.420 
5.100 0.6747 0.03651 106.0 1558 -   27.91 9.304 
5.200 0.6880 0.03777 105.2 1518 -   26.80 9.185 
5.300 0.7012 O.03904 100.6 1480 -   25.75 9.072 
5.400 0.7144 0.04055 98.15 1443 -   24.77 8.969 
5.500 0.7276 0.04165 95.74 l407 -   23.84 8.864 
5.600 0.7409 0.04295 93.42 1375 -   22.96 8.758 
5.700 0.7541 0.04428 91.20 1340 -   22.14 8.658 
5.800 0.7675 0.04565 89.05 1309 -    21.56 8.561 
5.900 0 .7806 0.04699 86.98 1279 -   20.61 8.466 
6.000 0.7958 0.04837 84.98 1249 -   19.91 8.572 
6.100 O.8070 0.04977 85.05 1221 -   19.25 8.281 
6.200 0.8205 0.05117 81.19 1194 -    18.62 8.192 
6.500 0.8555 O.05260 79-39 1167 -    18.02 8.105 
6.400 0.8467 0.05404 77.65 1142 -    17.45 8.020 
6.500 0.8600 0.05550 75-97 1117 -    16.90 7-957 
6.600 0.8752 0.05696 7^.34 1093 -    16.59 7.855 
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TABLE I (Cont'd) 

Side-On Peak Pressure from Equation 2 and Some Derived Quantities 

Chlrge z      ,             ^,1/3         y P " Po dy/dx           MB5I 
radii ft/lb ,J msec/lb atm psi «*/«* Number 

6.700 0.8864 0-05845 72.76 1070 - 15.89 7.776 
6.800 0.8996 0.05995 71.25 1047 - 15.1*2 7.698 
6.9OO 0.9129 0.061V7 69.75 1025 - 14.97 7.621 
7.000 0.9261 0.06500 68.32 1004 - 14.54 7.545 
7.100 0-9395 0.06455 66.92 983.7 - 14.14 7.471 
7.200 0.9526 0.06612 65.57 963.8 - 13.74 7.399 
7.300 0.9658 0.06768 64.25 944.5 - 13.37 7-328 
7.400 0.9790 0.06927 62.98 925.8 - 13.01 7.258 
7.500 0.9923 0.07089 61.74 907.6 - 12.66 7.189 
7.6OO 1.005 0.07251 60.53 889.3 - 12.33 7.121 
7.7OO 1.019 0.07415 59.36 872.6 - 12.02 7.056 
7.8OO 1.052 0.O758O 58.22 855.8 - 11.71 6.990 
7.9OO 1.045 0.07747 57.11 839.6 - 11.42 6.926 
8.000 1.058 0.07915 56.03 825.7 - 11.14 6.863 
8.100 1.072 0.08085 54.98 808.2 - 10.87 6.802 
8.200 1.085 0.08257 53.96 793.2 - 10.61 6.742 
8.500 1.09S 0.08450 52.96 778.5 - 10.56 6.682 
8.400 l.lll 0.08604 51.99 764.2 - 10.11 6.625 
8.500 1.125 0-08780 51.04 750.5 - 9.882 6.565 
8.600 1.158 0.08959 50.12 756.8 - 9.657 6.509 
8.700 1.151 0.09157 49.22 725.5 - 9.441 6.455 
8.800 1.164 0.09318 48.34 710.6 - 9.252 6.598 
8.900 1.177 0.09500 47.48 698.O - 9.050 6.343 
9.000 1.191 0.09684 46.65 685.7 - 8.835 6.290 
9.100 1.204 0.09870 45.85 675.7 - 8.647 6.238 
9.200 1.217 0.IOO6 45.04 662.0 - 8.465 6.187 
9.500 I.230 0.1054 44.26 650.6 - 3.289 6.136 
9.400 1.244 0.1040 43.50 639.4 - 8.118 6.086 
9.500 1.257 0.1063 42.75 628-5 - 7.953 6.036 
9.600 I.270 0.1082 42.05 617.8 - 7.794 5.988 
9.700 1.285 0.1101 41.32 607.4 - 7.659 5-940 
9.800 1.297 0.1121 40.65 597-2 - 7.489 5.892 
9.900 1.510 0.1141 59.95 587.2 - 7.544 5.846 

10.00 1.325 0.1161 59.29 577.5 - 7.205 5.800 
10.40 1.576 0.1242. 36.78 540.6 - 6.679 5.622 
10.80 1.429 0.1326 34.48 506.8 - 6.215 5.455 
11.20 1.482 0.1412 52.56 475.7 - 5-797 5.291 
11.60 1.555 0.1501 30.42 447.1 - 5.422 5.139 

,12.00 1.588 0.1593 28.62 420.7 - 5.084 4.994 
12.40 1.641 0.1687 26.95 396.2 - 4.778 4.856 
12.80 1.693 0.1785 25.42 573.6 - 4.499 4.725 
15.20 1.746 0.1884 25.99 552.6 - 4.245 4.597 
15.60 1.799 0.1987 22.66 533.1 - 4.015 4.477 
14.00 1.852 0.2091 21.45 515.0 - 5.799 4.361 
14.40 1.905 0.2199 20.28 298.1 - 5.605 4.250 
14.80 Z.958 0.2311 19-21 282.4 - 5.422 4.145 
15.20 2.011 0.2423 18.21 267.7 - 3.254 4.044 
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TABLE I  (Cont'd) 

Side-On Peak Pressure from Equation 2 and Some Derived Quantities 

X 
Charge 

z 

ft/lb1/5 

t/*V3 
'       1/3 

y P - P0 dy/dx 
M 

Mach 
radii msec/lb atm psi Number 

15.60 2.064 0.2540 17.28 254.0 -      3.098 3.947 
16.00 2.117 0.2659 16.41 241.2 -      2.954 3.854 
16.40 2.170 0.2781 15.59 229.2 -      2.819 3.764 
16.80 2.225 0 .2905 14.83 218.0 -      2.694 3.682 
17.20 2.276 0.5055 14.11 207.5 -      2.577 3.597 
17.60 2.528 0 .5164 15.44 197.6 -     2.467 3.518 
18.00 2.581 0.5298 12.81 188.5 -     2.364 3.442 
18.^0 2.434 0 .3453 12.22 179.6 -     2.268 3.370 
18.80 2.487 0.3573 11.66 171.4 -     2.177 3.300 
19.20 2.540 0.5716 11.14 165.7 -     2.091 3.232 
19.60 2.593 O.5861 10.64 156.4 -      2.011 3.168 
20.00 2.646 0.4008 10.17 149.6 -     1.935 5.105 
21.00 2.778 0.4591 9.122 134.1 -     1.762 2.959 
22.00 2.911 0.4795 8.209 120.7 -     1.612 2.827 
25.00 3.043 0 .5214 7.415 109.0 -     1.479 2.704 
24.00 3-175 0 .5652 6.7IS 98.75 -     1.362 2.593 
25.00 3.308 0.6109 6.108 89.78 -     I.258 2.492 
26.00 5.440 0.6564 5.570 81.88 -     I.I65 2.599 
27.00 5.572 0 .7077 5.096 74.90 -     1.082 2.515 
28.00 3.704 0 .7588 4.675 68.72 -     1.007 2.234 
29.00 3.857 0 .8116 4.301 65.72 .9398 2.164 
50.00 3.969 0.8661 3.967 58.32 .8787 2.096 
51.00 4.101 0 .9222 3.669 53.95 .8253 2.047 
52.00 4.254 0.9799 3.401 SO. 00 .7728 1.9787 
53.00 4.566 1.039 3.160 46.46 .7267 I.9259 
54.00 4.498 1,100 2.943 43.27 .6844 I.8769 
35.00 4.631 1.165 2.747 40.58 .6457 1.8316 
56.00 4.763 1.227 2.569 37.77 .6101 1.7895 
37.00 4.895 1.292 2.408 35.40 .5772 1.7504 
58.00 5.027 1.360 2.261 33.25 . 5469 1.7140 
59.00 5.I0O 1.428 2.127 51.26 , 5189 1.6801 
40.00 5.292 1.498 2.004 29.46 .4929 1.6486 
41.00 5.424 1.569 1.892 27.31 .4687 1.6191 
42.00 5.557 1.642 I.788 26.29 ,4463 1.5915 
43.00 5.689 1-715 1.694 24.90 .4255 1.5658 
44.00 5.821 1.739 I.6O0 23.61 .4058 1.5416 
45.00 5.954 1.866      - 1.525 22.42 .5876 1.5190 
46.00 6.086 1.9*3 1.451 21.52 . 3705 1.4978 
47.00 6.218 2.020 1.582 20.51 .5545 1.4779 
48.00 6.550 2.099 1.517 19.37 . 3395 1.4592 
49.00 6.485 2.179 1.258 18.49 .3254 1.4416 
50.00 6.615 2.261 1.202 17.67 .3122 1.4250 
52.00 6.880 2.426 1.102 16.20 .2879 1.3946 
54.OO 7.1442 2.594 1.015 14.92 .2663 I.3675 
56.00 7.409 2.765 .9385 13.30 .2470 1.3433 
58.OO , 7.675 2.959 .8708 
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TABLE I fCont'd) 

Side-On Peak Pressure from Equation 2 and Some Derived Quantities 

X 
Charge 
radii 

Z 

ft/lb1/5 msec/lb 
y 
atm 

p - p 

psi 
dy/dx 

M 
Mach 
Number 

60.00 7-958 3.116 0 . »3108 U.92 - 0 .2142 1.5019 
62.00 8.203 5.296 0.7574 11.15 - 0.2001 1.2842 
64.00 8.467 3.478 0.7097 10.45 - 0 .1875 1.2682 
66.00 8.752 3.662 0.6668 9.802 - 0.1757 1.2556 
68.00 8.996 3.848 0 ,6282 9.234 - 0.1651 1.2403 
70.00 9.261 4.056 0.5952 8.720 - 0 .1554 1.2282 
72.00 9.526 4.226 0.5615 8.254 - 0 .1466 1.2171 
74.00 9.790 4.418 ' 0.5327 7.830 - 0 .1584 1.2069 
76.00 9.005 4.6n 0.5063 7.443 - 0 .1310 1.1975 
78.00 10.32 4.806 0 .4822 7.089 - 0 .1240 1.1888 
80.00 IO.58 5.002 0.4601 6.763 - 0.1177 1.1808 
82.00 10.85 5.200 0.4397 6.463 - 0 .1118 1.1734 
84.00 11.11 5.598 0.4209 6.187 - 0 .1063 1.1665 
86.00 11.58 5-597 0.4035 5.931 - 0 .1012 1.1601 
88.00 11.6k 5.798 0 .3874 5.694 - 0 .09642 1.1541 
90.00 11.91 6.000 0 .3724 5.474 - 0 .09199 1.1486 
92.00 12.17 6.203 0.3584 5.269 - 0 .08786 1.1435 
94.00 12.41». 6.406 0.3454 5.078 - 0 .o84oo 1.1384 
96.00 12.70 6.610 0.3353 4.899 - 0 .08038 1.1559 
98.00 12.96 6.816 0 .3219 4.752 - 0 .07699 I.1296 

100.0 15.23 7.021 0 .3112 4.575 - 0 .07580 1.1255 
105.0 15.89 7.559 0 .2873 4.223 - 0 .06664 1.1164 
110.0 14.55 8.062 0 .2666 ,5.919 - 0 .06045 1.1084 
115.0 15.21 8.587 0 .2486 5.655 - 0 .05508 1.1014 
120.0 15.88 9.115 0 .2328 5.422 - 0 .05039 1.09524 
125.0 16.55 9.647 0 .2189 5.217 - 0 .04626 1.08977 
150.0 17.20 10.18 0 .2065 5.035 - 0 .04261 1.08488 
155.0 17.86 10.72 0 .1954 2.872 - 0 .05957 1.08049 
140.0 18.52 11.25 0 .1854 2.725 - 0 .05649 1.07652 
145.0 19.18 11.80 0 .1764 2.592 - 0 .05590 1.07292 
150.0 19.84 12.53 0.1682 2.472 - 0 .03158 1.06964 
155.0 20.51 12.88 0 .1607 2.562 - 0 .02948 1.06664 
160.0 21.17 15.42 0 .1538 2.262 - 0 .02759 I.06389 
165.0 21.83 15.97 0 .1476 2.169 - 0 .02587 1.06136 
170.0 22.49 14.51 0 .1418 2.084 - 0.02430 1.05901 
.175.0 23.15 15.07 0 .1364 2.005 - 0 .02287 1.05684 
180.0 23.81 15.62 0 .1514 1.952 - 0 .02156 1.05483 
185.0 24.48 16.16 0 .1268 1.864 - 0 .02036 1.05295 
190.0 25.14 16.72 0 .1225 1.801 - 0 .01925 1.05119 
195.0 25.80 17.28 0 .1185 1.742 - 0 .01823 1.04955 
200.0 26.46 17.82 0 .1147 1.686 - 0 .01729 1.04801 
205.0 27.12 18.58 0 .1112 1.634 - 0 .01642 1.04656 
210.0 27.78 18.94 0 .1078 1.586 - 0 .01562 1.04520 
215.0 28.44 19.70 0 .1047 1.559 - 0 .01487 1.04392 
220.0 29.11 20.05 0 .1018 1.496 - 0 .01417 1.04270 
225.0 29.77 20.61 0 .09897 1.455 - 0 .01352 1.04155 
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TABLE I  (Cont'd) 

Side-On Peak Pressure from Equation 2 and Some Derived Quantities 

X 
Charge 
radii 

z 

ft/lb1/5 

t/,<^ 

msec/lb 

7 

atm 
P-P0 

psi 
dy/dx 

M 
Mach 

Number 

250.0 30.43 21.17 0 .09633 1.416 - 0 .01291 1.04046 
255.0 31.25 21.72 0 .09382 1.379 -   0 .0123^ 1.03943 
240.0 31.75 22.28 0 .09144 1.344 - 0 .01181 1.03845 
245.0 32.41 22.84 0 .08918 1.311 -   0 .01131 1.03751 
250.0 33.08 23.40 0 .08702 1.279 - 0 .01085 1.03662 
255.0 33.74 23.96 0.08497 1.249 -   0 .01041 1.03578 
260.0 34.40 24.52 0.08 301 1.220 - 0 .00999 1.03^96 
265.0 35.06 25.08 0 .08114 1.193 - 0 .00960 1.03419 
270.0 35.72 25.64 0 .07935 1.166 - 0 .00924 I.03345 
275.0 36.48 26.21 0.07764 1.141 - 0.00889 I.03274 
280.0 37-04 26.76 0 .07600 1.117 - 0 .00856 1.03206 
285.0 37.70 27.33 0 .07442 1.094 - 0 .00825 1.03140 
290.0 38.37 27.89 0 .07291 I.072 -   0.00796 I.03078 
295.0 39.03 28.46 0 .07146 1.050 - 0 .00768 I.03017 
300.0 39.69 29.02 0 .07007 1.030 .. -   0 .00741 I.02959 
505.0 40.35 29.58 0 .06873 1.010 ' - 0 .00716 I.02905 
310.0 41.01 30.14 0 .06744 .9913 - 0 .00692 1.02850 
315.0 41.67 30.71 0 .06619 .9731 - 0 .00669 I.02798 
320.0 42.33 31.28 0 .06499 .9554 -   0 .00648 1.02748 
325.0 43.OO 31.84 0 .06384 .9334 - 0 .00627 1.02699 
330.0 43.66 32.41 0 .06272 .9220 - 0 .00608 1.02653 
335.0 44.52 32.98 0 .06164 .9061 - 0 .00589 1.02608 
340.0 44.98 33.54 0 .06060 .8908 - 0 .00571 1.02564 
545.0 45.64 34.10 0 .05959 .8760 - 0 ,00554 1.02522 
350.0 46.30 34.67 0 .05861 .8616 - 0 .00537 1.02481 
355.0 46.97 35.24 0 .05767 .8477 - 0 .00522 1.02442 
360.0 47.63 35.81 0 .05675 .8343 - 0 .00507 1.02403 
365.0 48.29 36.38 0 .05587 .8212 - 0 .00492 1.02366 
370.0 48.95 36.95 0 .05501 .8086 - 0 .00479 I.02330 
375.0 49.61 37.50 0 .05417 .7963 - 0 .00465 I.02295 
380.0 50.27 38.07 0 .05336 .7844 - 0.00V53 1.02261 
385.0 50.94 38.64 0 .05258 .7729 -   0 .00441 1.02228 
390.0 51.60 39.21 0 .05181 .7616 - 0 .00429 1.02196 
395.0 52.26 59.78 0 .05107 .7507 -   0 .00418 1.02165 
400.0 52.92 40.35 0 .05035 .7401 -   0 .00407 1.02155 
405.0 53.53 40.92 0 .04965 .7298 - 0 .00396 1.02106 
410.0 54.24 41.49 0 .04896 .7198 - 0 .00386 1.02077 
415.0 5^.90 42.06 0 .04830 .7100 -   0 .00577 1.02049 
420.0 55.57 42.62 0 .04765 .7005 - 0 .00367 1.02022 
425.0 56.23 43.19 0 .04702 .6912 - 0 .00359 1.01995 
43O.O 56.89 43.76 0 .04641 .6822 - 0 .00350 I.OI969 
435.0 57.55 44.33 0 .04581 .6734 - 0 .00342 I.OI944 
440.0 58.21 44.90 0 .04522 .6648 -   0 .00334 1.01920 
445.0 58.87 45.47 0 .04466 .6564 - 0 .00326 I.OI896 
450.0 59.54 46.04 0 .04410 .6483 - 0 .00318 I.OI872 
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TABLE I (Cont'd) 

Side-On Peak Pressure from Equation 2 and Some Derived Quantities 

X 
Charge 
radii 

Z 

ft/lb1/5 

tA'V3    - 
msec/lb 

y 
atm 

^55.0 60.20 46.61 0.04356 
460.0 60.86 47.18 0.04303 
465.0 61.52 47.74 0.04251 
470.0 62.18 48.33 0 .04201 
475.0 62.84 48.90 0.04152 
480.0 65.50 49.46 0.04104 
485.0 64.17 50.03 0 .04056 
490.0 64.85 50.60 0 .04010 
495.O 65.^9 51.17 0.03965 
500.0 66.15 51.74 0.05921 
505.O 66.81 52.32 0.03878 
510.0 67A7 52.89 0.03836 
515.0 68.15 53.^6 0.03795 
520.0 68.80 54.03 0 .0375^ 

psi 
dy/dx 

M 
Mach 
Number 

0.6403 
0.6325 
0.6249 
0.6175 
0.6103 
0.6032 
0.5963 
0.5895 
0.5829 
0.5764 
0.5701 
0.5659 
0.5578 
0.5519 

0.00311 
0.00304 
0.00297 
0.00291 
0.00284 
0.00278 
0.00272 
0.00267 
0.00261 
0.00256 
0.00250 
0.00245 
0 .00240 
0 .00236 

I.OI85O 
1.01827 
I.OI806 
1.01784 
1.01764 
1.01743 
1.01724 
1.01704 
1.01685 
I.OI667 
1.01648 
1.01631 
1.01613 
1.01596 
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ig 
The slope of the-peak pressure-distance relation , shock velocity 

and tijne of arrival computed from Equation 2 and the Hugoniot Tables of 

Shear and Day  are given in Table I. The BKR  Tables were used by 

Sultanoff and McVey to determine peak pressure and these pressures were 

used in obtaining Equation 2. The error introduced in using differing 

tables is less than one percent, hence no adjustment in these values 

was made. The pressure, time of arrival and shock velocity are reported 
21 

in the complete tables of Makino and Shear  . 
4 

Mo least square fit was made to the normally reflected peak pressure 

data as the number of measurements is small. However, two smooth curves 

have been determined for this parameter as shown in Figures la and lb. 

One is an eye fit to the data. The other is from the side-on peak 

pressures of Table I using the relation 

P-. 
- = 2 + 

y w      vf =2 + v%r> y<20> 
s 

where P ^ is side-on excess peak pressure and P is normally reflected 

peak pressure. For side-on peak pressures over 20 atmospheres, the 

table of Doering and 

included in Table II. 

22 
table of Doering and Burkhardt  was used. The computed results are 

Least square polynomials in Z  were fitted to the product IZ. The 

side-on impulse is 

(1° 7W75  ■ JVTZ  + 7p7\f 
o o o 

I al a2 
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where 
psi msec ,^„  „       ,   „v  psi msec 

a   , (63.53 + 1.2) P    l/5     2/3       ! 
atm lb '      ft atm '     lb ' J ft 

a9 = (-62.89 + 5.6) Hi-£5|c  . 
d lb ft 

/■ r, psi msec ft     _ 
The standard deviation of the regression IG 6.7 ö7^ for 

(atm lb)  2/5 

2.380 ftpfjl/5 6PO
1/5

 Z £68 ft pg|L/'    values for 

i/5 
p '   2 <i. 2.380 ft ■—-    were determined by extending the derived 

curve by eye through the experimental points. However, these eye fit 

values cannot be relied on because it is impossible to determine the 

correct extension of the derived impulse due to the limited number of 

points in this region. 

The fit for the normally reflected impulse is 

(5)      TFVri ' 7p\ + <*h z)2 * (, k z) > 
where 

0 0 o o 

,., ™ 1        -, e>i   psi msec 
bl =(120-k + 3-8)     + 1/3 -.2/5  -.-1 atm '     lb '     ft 

bp .(13BA + 5.2) pGl msgc , 
d lb ft" 

5 atm 1/5 lb^? ft " 

and the  standard deviation of the regression is 22.1 =^ _,   gr*    for psi msec ft 

jatrn lbl 

O.1096 ft  fe £.   PQ
ly/3 Z4r 25.80 ft   pS     '.    Values from the 

above equations are tabulated in Table II and graphed in Figure 2.    All 

coefficients in the equations are significant at the 5$ level. 
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Charge 
radii 

TABLE II 

Side-On Positive Impulse and Positive Duration and Normally 
Reflected Pressure, Impulse and Duration 

po 3z    p__:3 ib^.LyJl. teal1! 
1/3 

reflected   side-on  reflected   side-on    reflected 

ft L~J    p3i    psl msecAtm2/5 lb1/5     (msec)/(lbl/3) 

0.80 O.1058 16,515 
1.00 0,1323 10,554 
1.50 0.1984 , 4,569 
2.00 0.2646 2,617 
2.50 0.3308 1,722 
5.00 0.3969 1,255 
5.50 0.4630 958.0 
4.0 0.5292 742.9 
4.5 0.5953 607.2 
5.0 O.6615 508.6 
5-5 0.7276 454.4 
6.0 0.7938 376.9 
6.5 0.8600 331.4 
7.0 0.926I 294.7 
7.5 0.9922 264.5 
8.0 1.084 239.4 
8.5 1.124 218.1 
9.0 1.191 200.0 
9.5 1.256 184.5 

10.0 1.323 4254 17.56 170.9 0.1445 
12.0 1.588 2969 17.25 131.1 0.1716 0.1769 
14.0 1.852 2087 16.75 105.5 0.2351 0.2160 
16.0 2.117 1514 16.10 87.81 0.5056 0.2612 
18.0 2.581 1110 15.49 74.95 O.3820 0.3119 
20.0 2.646 824.7 14.93 65.22 0.4580 0.5674 
22.0 2.9U 652.1 14.51 57.64 0.5380 0.4272 
24.0 3.175 485.1 15.68 51.57 0.6109 0.4906 
26.0 3.440 579*5 13.07 46.62 0.6857 0.5579 
28.0 3.704 301.4 12.49 42.51 0.7541 0.6260 
30.0 3.969 242,6 11.94 39.04 0.8224 0.6967 
32.0 4.254 200.0 11.42 36.08 0.8884 0.7687 
34.0 4.498 164.6 10.95 33.55 0.9524 0.8414 
36.0 4.763 156.0 10.50 31.31 1.014 0.9145 
38.0 5.027 114.7 10.08 29.35 1.074 0.9^68 
40.0 5.292 97.76 9.699 27.62 1.132 1.058 
42.0 5.557 84.55 9.558 26.08 1.200 1.129 
44.0 5.821 75.50 9.001 24.70 1.245 1.197 
46.0 6.086 64.24 8.687 23.46 1.295 1.264 
48.0 6.350 56.89 6.392 22.55 1.546 1.328 
50.0 6.615 50.72 8.116 21.31 1.595 I.589 
52.0 6.880 45.28 7.857 20.57 1.442 1.446 
54.0 '   7.144 4i.l6 7.613 19.51 1.488 1.500 
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TABLE II  (Cont'd) 

oiäe-On Positive Impulse arid Positive Duration and Normally 
Reflected Pressure,  Impulse and Duration 

X 
i 11 

> l'Z o    *• P    -    Pc ihfW At/W1/} 

Charge 
radii ft atm 

To 

l/3 
psi psi msec/atm2*^ lbV3 (m£ec)/(lb1/3) 

reflected side-on        reflected side-on        reflected 

56.0 7.^09 37.19 7-383 18.72 1.533 1.551 
5S.0 7-673 54.10 7.166 17.99 1.575 1.598 
60.0 7-953 31.31 6.962 17.32 1.616 1.640 
62.0 8.203 28.81 6.78I 16.69 1.657 1.678 
64.0 8.467 26.75 6.585 16.10 I.696 1.712 
66.0 8.732 24.70 6.402 15.56 1.733 1.742 
68.0 8.996 23.08 6.246 15.05 1.770 1.768 
70.0 9.261 21.46 6.089 14.57 I.805 1.790 
72.0 9.526 20.29 5.939 14.12 1.339 1.809 
7^.0 9.790 18.96 5.797 13.70 I.871 1.824 
76.O 10.05 17.93 5.661 13.30 1.903 1.846 
78.0 10.32 16.90 5.531 12.93 1.934 1.875 
80.0 IO.58 15.88 5.407 12.57 1.964 1.902 
82.0 10.85 15.29 5.289 12.24 1.992 1.929 
84.0 11.11 14.41 5.175 II.92 2.020 1.953 
86.0 11.38 13.82 5.066 11.62 2.047 1.977 
88 01.64 13.16 4.962 11.33 2.073 1.997 
90 11.91 12.50 4.862 11.06 2.099 2.017 
92 12.17 12.13 4.765 10.79 2.125 2.036 
94 12,44 11.54 4.673 10.55 2.147 2.052 
96 22.86 11.17 4.534 10.31 2.170 2.068 
98 12.96 10.73 4.497 10.08 2.193 2.081 

100 15.23 10.29 4.415 9.362 2.215 2.093 
105 13.89 9*56 4.221 9.357 2.267 
no 14.55 8.75 4.043 8.901 2.316 
115 15.21 8.14 3.680 8.487 2.362 
120 15.88 7.53 3.729 6.109 2.406 
125 16.53 7.08 3.589 7.764 2.448 
150 17.20 6.62 3.46o 7.447 2.483 
155 17.86 6*25 5.339 7.154 2,527 
140 18.52 5-65 3.226 6.684 2.565 
145 19-18 5.59 3.121 6.652 2.602 
150 29-84 5.32 3.025 6.400 2.638 
155 20.51 5.07 2.930 6.182 2.675 
160 21.17 4.82 2.843 5.479 2.711 
165 21.83 4.63 2.761 5.789 2.747 
170 22.49 4.41 2.684 5.610 2.783 
175 23.15 4.25 2.610 5.443 2.820 
ISO 23.81 4.07 2.541 5.284 2.850 
185 24.48 5.92 2Ä75 2.880 
190 25.14 3.78 2.415 2.915 
195 25.80 3.65 2.353 2.938 
200 ' 26.46 3o5 2.297 2.962 
205 27.12 2.243 2.986 
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TABLE II (Cont'd) 

Side-On Positive Impulse and Positive Duration and Normally 
Reflected Pressure, Impulse and Duration 

X o '"Z *© L         P - P0 l/p^/V/3 At^W1^ 

Charge 
radii p^l         psi psi msec/atm2'5 ibl/3 (msec)/(lb1/5^ 

reflected side-on    reflected side-on   reflected 

210 27.78 
215 28.44 
220 29.17 
225 29.77 
250 30.43 
255 31.25 
240 31-75 
245 32.41 
250 33.08 
255 33.7^ 
260 34.40 
265 35.06 
270 35.72 
275 36.48 
280 37.04 
285 37.70 
290 38.37 
295 39.03 
500 39-69 
305 - 40.35 
310 41.01 
315 41.67 
320 42.33 
325 43.00 
330 43.66 
335 49.32 
340 44.98 
345 45.64 
350 46.30 
355 46.97 
360 47.63 
365 48.29 
370 48.95 
375 49.61 
380 50.27 
385 50.94 
390 51.60 
395 52.26 
400 52.92 
405 53.58 
410 54.24 

2.192 3.020 
2.142 3.044 
2.095 3.080 
2.050 3.103 
2.007 3.127 
I.966 3.150 
1.926 3.185 
1.888 3.209 
1.852 3.232 
1.816 3.250 
1.783 3.268 
1.750 3.303 
1.718 3.315 
1.688 3.338 
1.659 3.362 
1.630 3.385 
I.603 3.409 
1.577 3.432 
1.551 3.450 
1.526 3.^68 
1.502 3.491 
1.479 3.503 
1.456 3.526 
1.435 
1.413 
1.393 
1.373 
1.353 
I.334 
1.316 
I.298 
1.281 
1.264 
1.247 
1.231 
1.215 
1.200 
1.185 
1.171 
1.157 
1.143 
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TABLE II (Cont'd) 

Charge 
radii 

Side-On Positive Impulse and Positive Duration and Normally 

>V3. 

ft 

Reflected Pressure, Impulse and Duration 

oj* jL_:__Po Itültll^ At/wV?  
"^ 2/5  i A / 

psi      psi msec/atm '"' lbx/3   (msec)/(lb1/*) 
atm 
lb 

reflected side-on reflected  side-on  reflected 

if 15 54.90 
420 55*57 
425 56-23 
430 56.89 
435 57.55 
440 58.21 
445 58.87 
450 59.5^ 
455 60.20 
460 60,86 
465 61.52 
470 62.18 
475 62.84 
480 63.50 
485 64.16 
490 64.83 
495 65.49 
500 66.15 
505 66.81 
510 67.^7 
515 68.13 
520 68.80 

1.129 
1.116 
1.103 
1.090 
1.078 
1.066 
1.054 
1.043 
1.032 
1.021 
1.010 

.9992 

.9888 

.9787 

.9688 
• 9590 
.9495 
.9^02 
• 9310 
.9220 
.9132 
• 9045 
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No least square fits have been made to the duration data. Curves 

drawn by eye (Figure 3)-have been determined and the points from the 

curves tabulated in Table II. 
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CONCLUSION 

Pentollte is recommended as a standard explosive when the side-on 

peak pressure in a blast wave is considered because of excellent 

agreement of measurements of various investigators and the large number 

of observations available. The precision of the measurements shows the 

excellent reproducibility of results from this explosive. 

The measurements of other parameters, side-on impulse and duration, 

reflected pressure and duration are not as precise as side-on pressure 

measurements. Recent measurements of normally reflected impulse with a 

mechanical gage indicate that this parameter can be determined with a high 

precision over the range where it might be of military importance. Data 

in the small range of scaled distances in which both mechanical and 

piezoelectric measurements have been made suggest that the measurements 

are also of good reliability. It is not a priori obvious that the 

mechanical measurements integrate over the same time as the piezoelectric 

but recent studies with plugs of differing masses, as well as overall 

agreement in the results, indicate that any differences in times are of 

little importance. Within experimental accuracy, normally.reflected impulse 

approaches a value that is two times the side-on impulse at large 

distances, as would be expected. ' 
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APPENDIX 

Free-Air Measurements on Bare Spherical Pentolite 
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TABLE I 

Experimental Side-On Pressure, Impulse and Duration 

Z y a S I/W1/5 a N At/W5      c N 
Ref. 
No. ft/lb1/? ata psi msec/lb1/5 AvV5 msec/lb 

1 .1523 817.3 3.187r 34 
1 .l«*60 723.5 8.971 34 
1 .1570 660.0 12.01 34 
1 .1609 616.7 15.91 34 
1 .1760 575.0 17.08 34 

1 .i860 536.1* 19.10 34 
1 .2000 492.9 20.1*1 34 
1 .2350 1*07.6 17.69 34 
1 .2661 31*8.2 10.59 49 
1 .2990 302. i* 13.09 15 

1 .5329 281.3 12.21 15 
1 .3990 231.1* 12.80 15 
1 .5311 165.0 13.10 15 
1 .6650 121*. 3 8.968 15 
1 .7979 94.35 9-435 15 

1 .9300 75.17 7.517 15 
1 1.061 61.1*0 6.508 15 
2 I.070 56.00 3.332 15 
1 1.196 50.88 6.156 15 
2 1.320 1*0.48 2. 069 15 

1 1.328 1*2.56 6.041* 15 
2 1.1*80 31.20 .3713 17 16.51 .756 14 .122      .011 13 
8 1.510 31.66 •7535 2 16.92 .173 3 .173 1 
2 1.590 29*73 .8503 15 
2 1.860 22.38 .7542 20 

8 2.010 18.01* .2039 8 17.42 .457 7 .292      .008 16 
2 2.130 16.91* .4167 25 
2 2.1*01 13.67 .7546 20 
8 2.1*80 11.99 •1199 17 14.58 .914 8 .321     .047 15- 

8 2.520 11.61 .0401 7 14.76 .125 9 .526     .028 6 
2 2.661 10.41 .1822 25 

11 2.780 8.558 i   .1249 11 9.50 .417 10 
U 2.830 8.000 .3584 3 12.06 2.400 4 

2 2.950 8.503 .2483 25 
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Ref. 
No. ft/lb 1/5 

-TABLE I (Cont'd) 

Experimental Side-On Pressure, Impulse and Duration 

y      % N    l/W1/^     -     H    At/W1/3 

1/3 atm psi msec/lb msec/lb 

a 

1/3 

N 

8 
2,0 
11 
11 
8 

2 
8 
8 
8 
2 

11 
11 
2 
8 
8 

8 
U 
2 

11 
9 

10 
8 

5,10 
11 

2 

8 

4 

8 
8 

M 
8,10 

9 
9 
8 
8 
9 

3.010 
3.221 
3.270 
3.329 
3.440 

5.^90 
3.620 
3.640 
3.670 
3.750 

3.770 
3.830 
4.019 
4.050 
4.039 

4.110 
4.260 
4.290 
4.341 
4.361 

4.410 
4.420 
4.69 
4.76O 

4.830 
4.840 
4.950 
4.960 
4.980 

5.000 
5.040 
5.070 
5.100 
5.110 

5.289 
5.590 
5.640 
5.650 
5.871 

7.588 
6.965 
6.490 
5.558 
5.588 

5.415 
5.476 
4-571 
5.095 
4.476 

4.259 
5.952 
5.741 
4.014 
4.068 

4.163 
2.959 
5.574 
2.803 
3.088 

2.796 
3.163 
2.585 
2.231 

2.469 
2.184 
2.136 
I.871 
2.150 

2.429 
2.088 
2.000 
2.172 
2.102 

1.884 
1.675 
1.639 
1.653 
1.673 

.1182 

.2595 

.2012 

.1979 

.0668 
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TABLE I (Cont'd) 

Experimental Side-On Pressure, Impulse and Duration 

z y 0 N i/W^ a N At/W1/ 5      - N 
Ref. 
No. ft/l>l/3 atn 1 psi msec/ lb msec /ib1"5 

4 5.979 1.306 .0246 16 9.380 .130 16 1.460 .021 16 
h 5.990 1.429 .0414 33 9.019 .084 34 1.300 .019 36 
10 6.171 1.231 .0129 33 8.300 .074 
8 6.409 1.520 .0095 5 10.40 .157 9 1.414 .019 9 
8 6.460 1.265 .0102 8 10.32 .186 9 1.271 .018 10 

8 6.500 1.256 .0109 7 8.420 .141 12 1.300 .028 13 
8 6.650 1.279 .0136 5 9.161 .139 6 1.340 .066 6 
9 6.740 1.041 .0347 7 
9 6.760 1.299 .0156 18 6.250 .053 8 0.875 .014 8 
4 7.170 •9796 .0150 14 8.039 .190 15 I.700 .034 16 

4 7.271 .966 .0626 % 7.580 .068 39 1.610 .027 40 
9 7.399 1.054 .0191 13 
8 7.450 I.061 .0952 6 7.820 .112 11 1.431 .018 12 
8 7.470 .9116 .0102 4 7.960 .290 8 1.470 .074 6 

4 8.089 .7619 3 6.820 .180 3 1.750 .077 3 
4 8.120 .7755 3 6.579 .260 3 2.290 .o4o 5 
9 8.279 .9048 .OI9O 3 
9 8.290 1.068 .0137 24 5.460 .080 6 I.060 .023 6 
9 8.510 .7074 .0061 6 

4 6.420 .7145 .0211 43 6.851 .110 43 1.820 .022 44 
4 8.450 .7211 .OO67 16 7.220 .120 16 I.92I .027 16 
9 8.610 .7619 .0150 7 6.669 .105 7 I.I90 .017 7 

10 8.640 .6259 .0064 18 5.999 .042 13 
4 8.720 .6741 .0150 6 7.450 .270 6 1.880 .024 6 

4 8.770 .6769 .0401 6 7.081 .370 6 I.850 .049 6 
8 9.489 .5912 .0009 5 6.070 .159 6 1.740 .056 6 
8 9.531 .5995 .0009 5 5.940 .101 10 1.556 .029 10 
4 9.570 .5534 .0029 37 6.210 .084 46 2.001 .019 47 
8 9.710 .6218 .0044 4 6.590 .141 8 1.780 .029 8 

4 10.06 .5476 .0095 12 6.661 .220 12 2.150 .029 12 
9 10.4o .4320 .0072 15 5.180 .077 8 1.720 .023 8 

■ 9 11.00 .5129 .0128 18 5.019 .080 8 1.590 .013 8 
4 11.17 .4197 .0015 4 5.130 .057 4 2.I3O .028 4 
k 11.20 .^347 .0122 10 
4 11.25 .3837 .0126 4 5.220 .130 4 2.33O .080 4 
4 11.63 .5946 .0023 42 5.090 .065 42 2.210 .024 42 
8 11.84 .4735 .0044 6 5.201 .130 10 2.010 .059 10 
4 12.26 .3605 .0052 16 4.681 .330 16 2.260 .028 16 
9 15.10 .3639 .0061 7 
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TABLE I (Cont'd) 

Experimental Side-On Pressure, Impulse and Duration 

z y (7 
N I/W1/5 a N At/Wl/5 0 H 

Ref. 
No. ft/ibl/3 atan psi msec/lb msec/lb 

8 15A2 .3327 .0044 4 4.280 .081 8 1.970 .046 8 
8 13.46 .3163 .0082 5 4.580 .143 6 1.880 .029 8 
9 13.50 .4741 .0193 27 5.069 .225 5 I.90I .016 5 
9 13.60 .3048 .0197 5 3.230 .067 4 1.560 .071 4 

4 13.96 .3020 .0029 12 3.900 .180 12 2.270 .044 12 
9 14.11 .3000 .0084 15 
4 14.53 .2694 .0205 39 3.939 .056 39 2.430 .019 40 
8 14.81 .2660 .0027 12 4.320 .040 16 2.430 .028 17 
4 14.93 .2755 .0038 16 4.510 .058 16 2.551 .032 16 

9 16.60 .1633 .0041 6 
9 16.80 .2646 .0048 8 
9 17.CO .2170 .0054 8 3.321 .118 7 2.150 .039 

■*■* 

3 17.34 .2116 .0013 1 
9 17.40 .2007 .0027 5 2.890 .134 5 1.941 .097 r 

9 17.60 • 2095 .2849 10 
4 19.23 .1599 .0027 6 2.790 .087 6 2.790 .160 6 
4 19.36 .1707 .OO85 6 3.190 .190 6 2.960 .220 -   6 
4 20.04 .1619 .0013 3 3.300 3 2.960 .220 6 
k 20.22 .1660 .0012 46 2.899 .095 46 2.78O .023 46 

4 20.62 .1599 .0008 15 2.899 .041 15 0.2970 .023 15 
9 21.01 .1422 .0075 7 
9 21.30 .1605 .0116 7 2.590 .124 5 0.2310 .029 5 
9 22.20 .1524 .0038 12 
4 25.23 .0952 .0010 3 2.281 3 3.241 3 

9 25.70 .0952 .0082 6 
9 26.70 .1082 .0027 7 1.890 .059 7 2.571 .031 6 
4 29.07 .1041 .0008 16 2.220 .022 15 3.310 .032 16 
4 29.19 .0986 .0005 46 1.950 .024 46 3.080 .023 50 
3 30.00 .0980 .0014 1 

1+ 34.40 .0796 .0010 10 1.730 .033 10 3.210 .060 10 
4 40.61 .0654 .0015 42 1.440 .016 44 3.350 .021 46 
4 40.73 .0660 .0011 16 1.500 .026 16 3.460 10 
5 45.00 .0631 .0009 16 1.450 .019 16 
5 68.00 .0374 .0004 8 O.960 .016 . 8 
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TABIS II 

Experimental Values of Normally Reflected Pressure, 
Impulse and Duration 

T"l  X* 
^ y     a         H I/PJ/3 «VJ a N At/W1/5 0 N 

Ref. 
No. ftCatm/üD)1/3 atn« psi msec/atm 'lb '' msec/lb 

12 .1096 15,293.9 426.67 4 
12 .187 5,270.0 " 148.37 9 
12 .219 3,960.6 92.33 9 
12 .320 ■ 1,784.8 77-33 7 
12 .378 1,325.2 45.58 26 

12 .If 38 1,209.6 86.67 8 
13 .500 795.6 32.20 37 
12 .641 487.3 26.03 7 
12 .Jkl 415.0 29.82 10 
13 .750 374.4 15.70 73 

15 1.00 229.7 13.30 77 
12 1.28 173.8 22.14 7 
8 1.48 119.4 14.20 17 .149 .018 13 

14 1.50 243.6 2.925  5 118.6 6.37 3 .200 .006 3 
13 1.50 130.9 7.61 124 

8 1.51 119.3 2 .190 3 
13 2.00 82.6 5-99 20 
8 2.01 79-3 6.06 4 .280 13 

14 2.52 99.05 6.162  4 80.7 8.36 4 .323 .017 4 
8 2.48 63.5 13.60 36 .306 .042 36 

13 2.50 55.9 7.77 71 
8 2.52 72.3 18.30 11 .334 .023 11 

14 3.00 40.79      1 55.8 1 .431 l 
8 3.01 54.0 7.77 22 .431 .060 24 
8 3.22 56.7 3.77 8 .471 -.037 10 

lk 3.32 26.71 1.469  6 4l.9 3.50 6 .491 .035 6 
8 3.44 51.9 3.16 6 .584 .086 12 
•8 3.62 47.9 1 .446 1 
8 3.64 44.0 7.36 23 .618 .091 22 
8 3.67 49.2 I.89 4 .567 2 

8 4.05 44.8 2.70 9 • 735 .058 9 
8 4.04 40.3 3.42 21 .698 .092 22 
8 4.11 40.3 3.43 9 .857 .071 10 
8 4.42 40.5 2.72 14 .870 .070 14 
8 4.93 28.0 2.S8 28 .810 .097 27 
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TABLE II (Cont'd) 

Experimental Values of Normally Reflected Pressure, 
Impulse and Duration 

*¥* y         0 N i/v2/3 w1^ a N At/Wl/5 a N 
Kef. 
No. 

1/3 
ffc(atm/Ib) '^ atm psi msec/atm     lb '^ msec/lb 

8 5.00 34.8 1.45 19 I.05O .041 20 
8 5.<A 31.2 4.51 24 1.010 .127 29 
7 5.10 5.81     0.244 21 31.0 4.20 21 
8 5.11 30.5 1.51 7 1.110 .153 8 
8 5.64 29.9 1.12 14 1.120 .125 16 

8 5.65 24.2 4.77 15 1.190 .109 15 
7 6.00 3.61      0.211 5 24.4 1.50 5 
8 6.ia 25.1 0.90 10 1.350 .125 10 
8 6.46 24.1 0.39 10 1.270 .159 12 
8 6.50 20.1 2.21 12 1.450 .150 13 

8 6.63 22.8 0.71 8 1.410 .084 O 

8 IM 22.2 2.04 12 I.490 .104 __^ 
8 7.47 19.9 0.80 7 1.510 .031 5 
7 7.50 2.17      0.061 17 20.5 1.00 17 
8 9A9 14.9 0.29 7 I.78O .106 8 

8 9.53 14.4 0.43 9 1.680 .123 10 
7 9.60 1.18     0.027 21 14.0 0.40 21 
8 9.71 14.0 0.65 8 1.930 .151 8 
8 12.84 11.8 1.89 12 2.020 .101 12 
8 13.41 9.72 0.39 8 2.090 .087 8 

8 15.46 9.29 0.21 8 1.730 .056 8 
8 14.81 8.64 0.52 20 2.370 .125 20 
7 23.80 0.265   0.014 9 4.96 0.40 9 
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